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2 of the e eee Ta ae 1 
to the eridian Line o. ſum of the 
_ Secants ; "with various Methods = 
fr e 125 Tone to 150 weſt 
- Ps 570 „ 125 115 fa 5 
| 2 is now near 100 —_ FJinte our Worthy. 
| Countryman, Mr. Edwerd Wright, publiſh- 
3 his Correction of Errors in e, een 4 Book 
well deſervin the peruſal of all ſuch as deſign 
to uſe the =S Therein he conſiders the Courſe 
of a Ship on the Globe, ſtearing obliquely to 
the Meridian; and having new nz that the Be- 
perture from the Meridian, is in all caſes leſs 
than the Difference of Longitude, in the rat of 
Kadiui to the ſecant of the Latiruut, he con- 
cCludes, That the ſum of the Secants of each 
point of the Quadrant bein a. pint ſucceſſively 
Would exhibit a line divided into Spaces, ſuch 
as the intervals of the parallels of Latitude 


- ought to be ina trueSea-Chart,whereon the Me- 
_ ridians are made p: rallel Lines, and N Rhombs 


This is commonly . by the name of the 
Meridian Line,which tho? it generally be called 
= HMercator's, was yet e Mr. Wright's 
Invention, (as he has made it appear in his 
_ Preface.) And the Table thereof is to be met 
with in moſt Books treating of Navigation, com- 
er with I for the FT 

5 [9 


* old 
not "demonſtrate "thor; that it was true or 


boils Epitome” f 
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propoſed to wager a g 


b Would fafrly undertake it, H 


fulſt And about that time Mr. John | Collins, 
holding a'Corre 


to this'enquiry FO eNOS 7p} ll 99-5 117 705 
The firſt that demonſtrated the fuld 25 nalog) 


* 


1 855 4 
pas the excellent Mr. James Gregory nt _ Ex< 


| titaviones* Geometvice,” publiſhed: 1668. 


which he did, not without a long train of Con?! 


© ſequences" and Complication of Proportions, 


whereby the. evidence of the Demonſtration is - 
in a reat meaſure loſt, and the Reader wea- 
ried before he attain it: Nor with leſs wörk 


ond _—_ hath the celebrated Dr. Barrow, 
in His Cee 
proyed, that the Sum of all the Secants/'of 


Aay arch is analogeus t to the Logarithm of the 
Rad- nr, or, Wh nch 


rario of Radius N. Sine to 
is all one, that the Moridi ian part Au! W 


to any degree of Latitude, are as the Lob ærithms 


of the rariones of the Verſid Stuis of the' diſtan- 
ces from both the Polos Since whictv the in- 


com irable'Dr. Wallis ( on occaſion! of 1 Para- 


im committed by one Mr. Verrit in this 


matter) has more fully and clearly handled this 
* It y he en in ER 2765 f 


It was firf wered Ng Chance! ic an 

28 T can Jearti,” "firſt publiſnd *by Mr. "Henry 
« Bond, as ah addition to Nord 8 
| , About 2 ſinee, that the . 

„ Line wis analogou tu 4 Scale of Bogarith. 3 
! Hage, . half rh Complements "of the) + 
Tata ud, The difficulty to prove the trutb 
of this Propoſition, ſeemed ſuch to Mr. Aer- 
"= the Author o Logarithmiotechnia, that he 
nod ſum of Þ 1 77 Vagainſt 


pondence with all the Eminent 
Mathematicians of the Age, did excite . 5 


efrical Lettres (Let. XL App. 1 


TC EE 5 2 dhe 


| thei ten, But woj 


= the :Maridiansline to the Log 


: 78 Wall ORE . 5 
Dr. Barrow, in their ſaid Tręatiſes, have any: |} 
where touched upon the aforeſaid 1 5 


-hathiany one; that Lknow. of, 9 
ed +he Rale:for:comptting..independeatty the. 
interval of the Aderidional. e quivering, $0. 
any two given Latitulees. 
Where fore having attained, as e „ 
very facile and natural demohitr 1 
ſaid Analogy, and) having found out SG + 
for exhibiting the difference of COTE — 70 
between any tyyd parallels of Latitude without. = 
finding both the Numbers whereof they are the 
differences, 1 hope 1 may be -entituled 10% 
ſhare in the Improvements of this uſe der 
of Geometry. And firſt; let wa ee 
the following Hropaſition. 1 Po 3 l 26g + 
The Metidiln Lint is a Scale af Kogarit ick. 
Tangents of the half Complement s 0 the Latirudess., 
For this Demonſtration; it is requiſite to 
premiſe theſe: four Lemmamm. 21 dana 17 
287 W Fol: 219m. 389% 5 6 
Leone: Ll the: 5 tereogt⸗ lick Projettion, of, 
the Sphere upon the plain of the Baninocti⸗ 
the diſtances from the Center, which Th this 
caſe, is:the Pgle, are laid down by the! Jars 
gents of doe thoſe. diſtances, that is, Sf halt _ 
the Complements of Tre dattudse A 1 his is 
evident fi en Feet . 115 fl 0 Ha 77 
duo 503 235718 4 1 14101 10 200 8 92 
Lem. II In the Stere 21 Frejeliion, the 
| Angles under which the'Cireles inter ſect 5 | 
other, are in all caſes equal to the Spheri- 
Angles they.” repreſent; Winch: eee 5 9 1 
valuable a property of this Frgiestium 6s: i . 
bß all the Cireles of * e * 


202, 
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zus g idee bg this not being —— 1 
muſt not be aſſumed without eee ee 
5 a Let EBYE in Mi. . Tab. 2 benny gr . 

- circle eiche Sphere, Beke Bye placed ls 
Sirenmference, its Genter, Plany Point 
thereof; and Jett EB Ohe ſuppoſe e - 
erected at right Angles to the Circle E BP L 


an which C07 we'deſign' the Spherk 00. de 
projekte Draw EP: erofling; ether Plain F 


D ia es and 2 mall both Pons 7 pijet. 
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and on an paint thereof; as A, eredt a perr 
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1 beg Gee U fell he S wal, heShphe- 
al: Ang] e contained: betyfrer) ther aims 

C, DC, rail AE DE, ine 

tlie plain BOUmnAb points il and 4% and 

joyn a dy N HE L fa the Friangle 4, imu tk 
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x will be to #:4 a9 ARO ADA Bur (bre 
3432.) nm the triangle AK, theianglb 
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re eee 
+ ng —— that Projection, 
Proportional! Shir als about the. Pole Point. O99 
"9 Add Boots 751. 74 . £7: PLA THO 1 i 3} xt FX 
Lem. IV. In the Proportional Spiral (Fig: it. is 
a known property, thatithe angles Bl ; or the 
arches BD, are Exponentꝭ bf the rationes of BP 
to Cg for i the arch BD be divided into in- 
numerable equal parts right lines draw! from 
them to the Center P, all divide the Curve - 
c, into an infinity of roportionals; and all 
the lines Pe ſflall e an in nity of rOPC 'tionals 255 
between PB and PO, whôſe number is equal to 
all the points d, d, in the arch BD: Whence 
and by what I have deliver-d in the next enſu- 
ing Diſcourſe it follows, that 4s BD; to Bd, or 
| as;the' angle'BFC-to: the angle Bpe, ſo is the 
Logarithm of the vai of PBtg'PC; to che Lo- 
qaritlimof the Tate bf PBIto!Pc 07 151i 
From theſe Lemm ati O Propoſition is very 
arly eg, er. For by the firſt, PB, 


Ane i ee en, 


3 rences of kongitade, or angles iat the Phieder 


tween them, are Log cee the ratianes of 
2 Ti e to —— But the Nau 
A n Tine; is no other than a Table 
2 of th the Longitudes, anſwering! do each minute 
of Latitude, bare the -Rhumbsline; making an 
angle of 45degre Chrome Weder 
; 5 ere Ne .' 


2 * 1 1 ; 
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Num Line, the difference of ene tothe 


 Departurez-a/the Radius to the Tangent of the 
5 7 2M EN makes makes with the Me- 5 9 
ridian; and thoſe equal Departures are everx d 


| where to the difftrences of Longitude, as. the 0 
Radlins to the Secant of the Latitude; it fſol?·-- 
low s, chat the differences of Longitude are, on _ 
any Rhumb ,Logarithins of the ſame Tangents 

but of a differing Species ʒ being pa | 

5 to one another as are the Tangents of che as: 

8 gles made with the Meridian * 


crroll. à. Hence any Scale of Logarithm Tan- 
= = gents, (as thoſe: of the Vulgar r. Tables 
aftlter Brig ges form; or thoſ made to  Napier'S, 
or any other form whatſoever ) if A Table of 
the differe ; of Longitutle, to ehe ſey eral La- 
ſome determinatè Rhumb or or 
ther: And therefore, as the: Tangent of the 
| angle of ſuch Rhumù, to che Tangent of an 


aw 
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| other Rhumb: So. the difference of the Logan 
ran ROTARY E 

; of Longitude on ofed Rhumb,; inter 
1 ted between zatitudes, of whoſe 
0 k | 3 took the Logarithm m 
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, the __ Formula, there are two Ne- 
ives and one Affirmative. In this, as in 
de "Fourth , the Roots are. not li limitted by 
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8 MN M f 3, but leſs than 7 +5 'bb 
= > 6... But the lefs of the Negatives 78 ab. 
1 mays Jef llen'd: with the lefſen'd Qantity . 
n fourth Formula, the Center falling 
witbin the Space I. 4 PD; if there be two 
£ 1 ans” one Ste 8 Root, 
470 D nor x ben tba 
5 l 697 1 * pt TREE 1 8 7 . pe 
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it on the other fide the 3 5 at 5 Aiſtancs e 
of 2/$V H H; but when! the Center „„ 
8 che Line THY 5 one of tde Roots! 8 
5 duced to 4 rale one; or to 22=bz 1 
Ip Do, the Roots of which give the Limit: 
When the Quantity 067 and by how 
much the leſs 4 becomes, ſo, much the 
nearer do the Roots 1 105 theſe Li- 
mits. The Equation is alſo -1Quadratical, 
When the See in \the, Axis e 
958 when a 7 7p => 2 7 3, inthe. firſt Formales, 5 
dr 24 = 63 1 Ih, in The ſecond; in te 
third tis; impoſſible z but in the fourth, 1 5 
2.4 = 2 6 þ+5 4% in which caſe e the leſs of 
> the Fas n is 7 3 6, 1 1 56 n 
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| which 2 2 into idius V 37, 
produce Y & and Y &, 5 0. 301030 = = LY, 
and Log. 0.601059 = 4, but the third Y& 
is equal to the Sum of them, -# * And 
therefore the Roots are 13 4 22; 1372 
.=.11, 13 6 2 193 of which Tg? "ones 
the foremention d Equation is compos d. 
Where tis to be noted that the two leſſer 
Roots, do not exceed #6 or 13, becauſe the 
Center R in the Conſtruction falls on the 
ant hand of che Axis; that is, 5 Vp 1 is le 
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ef theComplement, 18/26*-35 5:13 , ele... 
Fine es . 599183, and 9.775275 309 9, 


| which addi the Log. 6 4051 'we have the „ 
Log. .0.903089==8, and Log. 1.079181 812, F of 
the Sum of which is Equal, to 20. Hence we 1 
: conclude. that 20 E 3:6 or 25,. is equal o 
the "Affirmative Ro ok, and ck TH ene nl 
that is 8 and 7 equal to- the Negative Roots. 
But if the Equation had been x37 15492 © 
229 25 then 8 & 7 had been the AE i 
mative Roots, and 25 the Negative. %% 00 
tbe other Cubicks| Which are explicable by _. 
one only Root, they are to be reſolyd by -- 
Cardan's Rules, after. the ſecond Term is 
taken away; neither do I ſee how the buſt- „ 
geſs can be done with leſs Calculation. ͤͤ ˙¼ 
But if this Root be deſit d to be xpreſſ 4 „„ 
; in the Terms of the Quantities 1 1 51 J L 5 „„ 
: ſay that i In the firſt; Fur mula i i626 26 + o 
the Sum or Difference of f the Cubick 8 
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When 7 6b is greater than p, the di excnce 
When leſs. And” in the other Formula, the 

Köocot is always composd of the ſame parts, 
only the Sines E and 555 being varied, as 
they will eaſily erceive that are Willing: to | 
7 make the Tea 


gre ater than”! - 0 tlivenſſ" Weds the 81 


But theſe Roots are =" os Boa 


by the help of the Log. Table of verſed Sines 


viz. if the Coefficients are ſurd of broken 
Numbers, and the Roots not to be expreſſed, 


in Numbers, as moſt commonly it happens. 
Now this i is the Rule: In the firſt and ſe⸗ : 


: ; kön Formula, if z bb be leſs than'py let 3 5 


„„ and putting | 6+ difference bee 4 


tween z vp. and z, b3 +2 q (that is HR) in 


the firſt Formula, and the 4 ference between 


4 b J and z b3 (ia the ſecbnd Formula) 


Z Nate, let the Angle, whoſe, Tangent 5:8 


taking the g of its Lo 
3 bb by His Cube Root, let the Diviſor be 
ſuübſtracted from the Quotient, the Remainder | 
will be the Quantity Y& at Fig. 1. The Sum of 


A 35 1 HR Radius, wr 


Va, 2BY File $1} hen, as the Coſt we of this 


Angle, to the verſed Sine of the ſame, ſo 
the Difference made. Radius, to a fourth Quan 


tity, the Cube Root of which will be had by 
2 Then dividing3 y 17 — 


this Remainder and 3% will be the Root 


: fought; if the Center” falls on the Right 
Hand of the A Axis; a l their Difference 
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will be the Root: eater 


ava (or 
the diſtance of the Paraboioid from the 
—_ be the Sine of 0e Arch; let the 
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Log. of the Wed, Its Cubick Nobbi de 
ohtained, by which let; 3 bb y be divided. 
I Hay, that This Sum of the Quotient and Di- 
viſor, after the ſame manner added to or 
taken from 3 6, will give the Root ugh 
And the Uke fo the third and fourth F- 
8 mule, unleſs that 5 35 634 


| taken for Radins, 450 RY bh 42 3 into V 4 bb. 
65 — 5 . e 


Ti or dVa, os the” sine, Bat theſe 


Rules will de pe 9 -DY _ 
f . 9811125 eee e, 
Suppoſe the Cubick Bq 23=1 722 + 


En $4 — 350 = and let the” Root & © be 
= A "Here 3 00 is is greater than. p, but 


iS bigger than the Cube of b, and there 


fore tis ee by one Affirmative] Root 
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5 only. Now 3 — 5 is d, and 435 Wag 


+175 153, that is 24 
agreeing thereto is 15”. 130 7400 The Log. 


verſed Sine of this 8,5362376, added tothe 
Log. of the Radius 2.309513, makes 
0.84 57889, the 3d part of which 0.281 9276, 7 
on4-by 
: which, as a Diviſor, dividing *3* or d, the - 
The Sum of the Quo» == 
tient and Piviſor encreaſed hy the addition | 


is the Log. of the Cube Root 1-91 3985 


Quotient is 7.37281. 


77 of + b, is the Root ſought, vic. 14.9345 Kc. 


Having thus difpatch'd 'Cubick Equations, 


let us proceed to Biquadratical ones. Theſe 


* always. either none, or 5 or 4 true 8 
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to be taken for the m_ 10 the Rains „ 
; and the Arch _ 
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3 Roots; the: es | 
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this 
Perpendicular let ſall upon the Par abola, and 


I of | . e "EY 
partly on the. ae partly c on the 5 | 


__ and AMagnitude of the abſolute Number 
Siven. 18 general Conſtruction for all theſe 

7 and that eaſy. Lconceive, enough) I have de- 
3 at N* 188, which I ſuppoſe the Rea; 


gear to he acquainted with; but yet. the 
Figure , relating ig that Matter, I think 
proper to bring hither, (Fg. 2.) In the Con: 


VE ſtruction of the Equation 8 — bz3 1p 22 * 


* 0. let BHU A b, AB S. 4, BRS 


"or + the Parameter, KC—2 AB 5 bb, KE 


7's 1 5 , and ECG 163 65 — 2% +13 4. 


Which done, a Cir cle on the Center 8 with . 


the | Radins / 5 will interfet the Pa: 
ra bola, either; in none, or 2 or 4 Points, 
from whence Perpendiculars let fall on DH, | 


will give all the Roots x. But that there 
may be 4, tis evident that the Center of the 


Circle ought to be found ſomewhere within 


a ſpace from any Point of which, three Per- 
pendiculars may be let fall upon the Curve 
_ of the Parabola; and alſo that the Radius 


is leſs than the 'greateſt of thoſe Perpendi- 


_ eulars, and Treater than the middle one. 
But chat if the Center be poſited without 
pace, ſo that there can be but one 


the Radius greater than it, or if it be leſs 


than the middle one of the 0 Perpendiculars, 


but greater than the leaſt of them; then 
Nerer 22 be but two Roots only. But there 
| is no o Rog; at all, when the Radius * G D2 = 


—S * 4 I | | 
1 Js 6 2 24 3 # £ N 7 i y p c 
wh 7% 1 5 ; 
EE | . 3 
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: hs les Maus the: leaſt 5 the 4 250 or 1 is 
one as often as there is büt one. Now it 
remains. for us to inquire of what kind this = 


Space is, by what Limits tis diſtiqgui 


and under what, Conditions the. 7 0 0 F 


. Circle is leſs or Fe n; the. fore; 
mention'd Perpendicu ars. And fir of. all; 


pe mult. ſhery how a Perpendigular.is to be 


let fall upon the Parabola. 1 
ABC be a Parabola, AE its Axis, AV = 


the Perpendicular is to be let fall. Let GE 
be drawn perpendicular to the Axis, and 


VE be biſected In F, and erecting the Per- 


5 FH on the ſame ſide of the Acis, 


Jet FH = GE; I ſay that a Circle de- ; 


et. (Eg. 3. 


the Parameter, G the point from Ho] Os 


ſorib'd on the Center H, with the Radius 


H A, will interſect the Parabola in three 
points, or one, 2, the right Lines GZ drawn 
to Which, will be Perpendicular to the Curve 


öf the Parabola. But now that there may be | 


3 ſuch Interſections, the Center H ought to 


uy. 36; e eluded as that it oy. be N + 5 


o EE will is leſs a i | 


2, VE; 


that i 1 the ſquare of GE will be eſs than 


Therefore theſe. Limits coincide 


0 N g Paxaboloid: $ of the ſame. king, with 


thoſe | which were uſed in Cubical 


uati 
2955 but whoſe” Parameter is kwice leſs, 248. 
2 of the Parameter of the Paxabola, that i is 
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_ Chis Lens is eferibd (as Eugenie has demon- | 


-  Nrated) and which, the Line DF (Hg. 2.) 
Which is perpendicular to the Parabola in 
_ the poi t D is always a Tangent to. But 
the point P (that i 18, that in which the right 
Eine DF touches the Paraboloid) is the Cen- 
ter of a Circle, which (being deferib'd with 

| the Radins DP) <oincides with the Parabola 


the point D, or has the fame Curvature 
Db with it, as is manifeſt. , 


| 1 79 than * pF 3 


8 Having therefore deſcrib'd ft 1 8 I | 
| loids UW XP, VNA (Fig g. 2.) on either fide . 
. the Axis, 2tis, clear, 5 unlefs the Center 
of the Circle be placed within theſe Limits, 
it cannot interſect the Parabola in more tban 
two points. From whence we may deter: 
mine, under What conditions, the Coeffici- 

_ ents of the intermediate Terms; are, reftrain- 

. _ nd, in Biquadratick Equations, that ſo there 
may be fonr Roots. And at firſt fi ght * "WW 
plain that pi cannot. be- greater than 3 bb, 
(viz. in thoſe Forms where tis Ty) nor 4 + 
than *; b. But in General, 4, b -4pbÞ 
. Ba; That: — EG the diſtanqe of the Center 
from the A ought 10ibe.leſs- than BH= 


I. VB, that is e vie 2 


TH c 1% b Pe or — 7 „the 

Sines and — being ek doubtful, "that ſo 
they may, be varied according. to the nature 
of any Equation; as Was ſhewn above in 
Cubicks. . Neither would I be offenſively te- 
 dious to the Learned on the one hand, nor 
e Learners on the 1 BE 2 5 
erciſe 
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7 1 . 
menen, 


E Roots, otherwiſe but tw 


0 OY + e e of e out tes 
things by themſelves. As for the Limitas 
tion of the leaſt Term », it cannot be 5 


with the ſame eaſineſs, and that hecauſe,” to 


let fall a Ferpendicular upon ieee of 
a: Parabola, is a folid Problems 


cannot be refolv'd without the ſv a 
Cubick Equation-” Therefore arſe of Al let 
the ſecond Term be wanting, or if t 


let it be taken away, { that the Equatiog ö 


may have this Form 24. N. ba N 'r. =o; 
And if it be , it is always explicable by 
two or four Roots; but that there may be 
four, the Center of the Circle dught to be 


poſited within the foremention'd Paraboloids, 1 


or that it may be = p, and 72 may he leſs 


than pg or hs Cube of 3 p. Then let the | 


Roots of this Equation 93. 105 . 41 =, 


be gotten, the Quantities p and 3 having the- | 


ſame Sines as in the Biquadratick.' Ang 
| theſe Roots are found expeditiouſly 'enough- 


by the help of the Table of Sines. Bat. 
having found thoſe three wy (which are ordi- 

| nately applied to the Axis of the Farabola 

ftom the points, Where the Perpendicul 


to the Curve of it do fall, viz. V Z in Fig. 3. 
than yy = of the leſſer y will 
greateſt Quantity of r, if it be'—'r, than 
Which if er be leſs, the! is Laeger? ö 


bet ie ought. to he leſs than % = 
0 "rhe middle y,- for if it de greater, it can 
have but two Roots; at leaſt, if 1 be leſs 
than 39+ — pyy of the 


it greater than - this. e Equation- 
8 12770 3 by true 2 e 
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5 | Theſe ame 25 boy? 2876.5 ther — 
by: the Quantity 75, Vir 97 — in the firſt | 


+2 eaſe," y4 _y 9 in the ſecond; and 54 ＋ 5 gy 


in the third. But it may be, that the 8 
8 teſſer.Quansies may not be far different from 
one another, hence it comes to paſs: that 
both of the Ferpendiculars are greater than 
the right Line G A, vis when 4% is greater 
than 3 p, but leſs than p'; the Center 
falling within the ſpace contai nd between | 
185 the: Faraboleids of Fg. 1. and 2. In- this 
caſe! if it be g r, there can 5 but two 
Roqts, 4 h Y of the greateft „ -beins g'grea- 
ter than v; otherwiſe none. But if 2 % 9 
the leaſt be greater. than Tr marked with 
Sine —½ butir: be greater than 2 gy - 


1 e vnn Y, then there will be four Roots; 


hut tuq only, 1+ be found greater than the 
former, or iel chan the latter. But if in 
| the Equation Ft: b * 55 or if it be - TP and 
2 be greater than /* 2 J, the e . 
2 5.9» is explicable by only one Root ); 
that is, there can be but one Perpendicular, 
only let fall from the Center of the Circle. 
WMhbencerit may be 8 concluded that 
there can be but two Roots: only in the 
Siven⸗ -Equation, the: Sum of which, if it be 
Dr, is increas d with the Quantity n but 
if it be h, the Quantity y being obtain'd, 
that Quantity, r ought to be leſs han! 54 Tz 
2% for if it Ta aer the! Equation pros 
pos dis abſurd and impoſſible. = 
would befboth tedious and 5 5 ta 5 
run over all Equations of this kind, ſince tis 
evident (from what has been already ſaid) 
to thoſe that Are —— which "MF: N 
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Limits of theſe Roots are de derivd Remtbhe 
found Quantities „ But for an rr 
Which any one may imitate in the reſtSof 
of the Cafes) let it he propos d te diſcorb e- 
the Limits or Conditions under which, lere 
may be four Affirmative Roots in a Biqua- 5 
dratical Equation. New. this will be as of- 
ten as the Center of the Circle G is poſſtee d 
in the ſpace WPK (Ex. 11) and alf ot 15 
the Radius of the Circle is leſs than Gd — - 
Whente tis plain, that the Equation „ 
concern'd is of this Form, 4 U , e 
9 rz and that p cannot he gemer 
5 ales bb, nor & pb (in this caſe) than t 83,  <Þ 
| #12 45 ee ris neceffary char N „ ll 
1 ——— Ge r 
in Vu res 0 be greater than x 63 =, 
| 0 S's bp;;\.and from theſe Limits, it Will 
be manifeſt. that the Center is contain d 
Within the ſpace UPK; But in order to 
the determination of the Quantity 7; . 
35 Gnbiok. ok Equation: muſt be firſt foly'd, „ - 18 
=I b2=Þpy = $63 1-4 4 b „ and ſo 
will be' obrain'd-the Points upon which N — 
the Perpendiculars from the Center to te 
Curve of the Parabola. Now having founn  - 
the three Values of this 775 the Quantity r- 
ought: to be leſs than 2% bu b e ß 
E 394 62 — "pYy of the midule 75 but 
greater than ; 1% A Y A bp 394— 
b e of the leaſt ». But if / exceed 
. theſe Limits, INTE can he: but two Roots 
obtainꝰd. Laſt e 148 TY 
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But tis to n here that that Lane 5 
| produced from the ſeaſt y, is ſometimes Ne- 
ons or lefs than nothing ; vis, as often 
as the: greateſt of the three Perpendiculars i 15 

reater © than GD. (He. 2.) If. this happens, 
the Quantity T, * may be diminiſhd to no- 

img from Limit preſcribd, by the 
middle y. But the defect of a Limit from the 
. _ Teafty, ſhews how great 1 may be in the 
13 if there be three Aſſirmative Roots 
and one Negative one; which if it exceeds, 
there can be but t one Affirmatsve and 
che other Negative. And all theſe things 
art demonſtrated from hence, that the fore- 
mentiam i Limits of the Quantity r, ane (the dif- 


erentes of the Squares of the, Line GD. and; the 


. Per lars to the Curve of the Parabel. . 
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Th But becavſe of the perplexing Ss ori- 
ling from the diverſity ere with theſe E- 
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they being as various as are the Methods of 
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will I inſiſt upon the truth of the Matter of 
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queſtioned, after ſo many trials and ſo many 
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undoubted Witneſſes; and it would be very 
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flound it: One of the ways 1 proceeded was 
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looking with this at the Moon when ſhe was 
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 Fferving her again, when more elevated and 
free from all extravagant Greatneſs, I ſtill 
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both of the u de whereas in truth the 
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increaſeth the Wonder. But this proceeding 


Horizontal and Meridional Moon to be foudd 
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ing nigher us by almoſt a Semidiameter of the 5 
Earth) and conſequently caſily ſolved” the 

way; 1 haye therefore choſen to put between 


them a plain equality, for avoiding Confuſion _ 
end Jytricacy-in; Difpane...: 8 


_ Wherefore let us hear what the Ingenions 
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wrote, e 
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. e accuracy of the noble Des Careec; 
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5 We MEM n; 12 it would be 7 he 7 
"48 getting behind a luſter of Chimneys, 4 ids 
of a Hill, or the top of Houſes,” and compa- 
= her US them in that poſture; "as well as 
nn the Horizon; beſides if the” 008 be look d | 
„ is Rifing from an Horizon de- 
termined by a ſmooth Ia and whic - 
more Variety of Objects to compare her to, 
than the pure Afr; jet ſhe wilf ſeem big, as 
if lookt at over the rugged top of an uneven 
|. _. Townor rocky Country. Moreover, all va- 
-, -© _riety- of adjoining Objeats- may be taken off, 
%% Wy oor” through an empty Tube, and yet 
tte deluded imagination is not at all helped 
| 9 * come next to the folution hereof. 
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Ch; and conſequently tho? the appear to fub- 
. tend a greater Arch when in the Horizon _ 
then when elevated, yet ſhe appears under 
| the. ſame Angle. And all this without Rx _ 
fraction. The Geometry of this Figute is 
moſt certainly true and demonſtrable. 7 At 
this I quarrel, not; but it makes no more ji 
our preſent Difficulty than if nothing nad 
been ſaid; for the Philoſopher has here made 
Figure of his own, and from thence he ar- 
- KU g8ues as confidently, as if Nature would acer 
commodate her ſelf to his Scheme, aud le 
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not oblig d to accommodate his Scheme to 

Nature; for here he has made the Circle GF 

|  repreſentidg the Earth, very large in propor. 
tien to the Circle A D; and then indeed 
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taking the 


into what ever equal parts the inter- 


equal... But if he had conſidered, chat the 


Earth is as it were a, point in reſpect of the 
Sphere of the fix d Stars, nay the very annnal 
Brbit of the Earth is almoſt if not i | 

'  Imperceptible (aving the truth of Mr. Hooks | 
= Attempt) he would have found that the Lines 
EB, FC, FD, muſt be all conceived as drawn 
from the point G, and then equal Angles 
will iatercept equal Arches, and equal Arches 
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equal Angles: And fo it happens (at leaſt 


beyond the poſſibility of diſcovery of ſenſe) 
t the Eye on the ſurface of the Earth. And 
beſides he ſhould have conſidered, that all 
Obſervations Aſtronomical are performed as 
from the Center of the Earth, and therefore 
it is that they keep ſuch a ſtir about a Paral- 
1 5 
Sas F is, and to another concentrick: Circle 
ſo nigh as AD, deceived, him in this 
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te famous Gaſendw bas written # large | 
Epiſtles on this Subject, the ſubſtance of all 

Which is, that the Moon being nigh the Ho- 

rien and looked at through a more foggy 
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forces not the Eye ſo much as when brighter; 
ud therefore che Pupil does more inlarge ir 
ſelf, thereby tranſmitting a larger Projection 
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eee 5 ietus ſuppoſe that bor: 
he: Year 1657. (at which time the Down: 
3 was taken) the Magnetick Meridian 
and true Meridian did agree at Dublin, or 
pretty nigh all over Ireland; ; that is to ſay, - 
that there was no Variation: And indeed 
by Experiment it was at that time. found, a8 


8 e 54 . . Ae 


the Weſtward z tba it was 3 1; et) 
 lievelam pretty well aſſured, from an Ex- 
periment thereof made by my ſelf with all 
eee - But: this is not eg e us 

by) eg Oppoſe it 5 N ee 
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and let this Line VS be alſo adde 
between the two Town - Lands A and 3. 


In the year 1695. when the Variation ci; | 
7 2 Dara from the North to the Weſtward; - 
having a Map of the Down Survey, and he- 
ing ſuſpicious that his Neighbour A had in- 


croached on him by a Ditch PQ, imploys-a 


Surveyor to inquire into the matter: Tbe 


Surveyor finds by his Map chat the Boundary 
between B and his Neighbour A run from the 


Point P through a Meadow directly according 


to the Magnetick Meridian SN, but ob= 
ſoerving the Ditch- 


Eaſtward of the preſent Magnetick Meri- 


dian, he concludes. that A has incroached on 55 
B; and that the Ditch ought to have been 


_ aft upalongſt the Line , the Angle G4 


being an Angle of 7. Degrees, that is the 
preſent Variation of the Needle; and the 
Line Pq the preſent Magnetick Meridian: 
For which Variation, not making any als 
ofit ively determines that B has 
_ all; the Land in the Triangle Q P q, more 
than he ought to have; and that a mand GD 
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#5 | rere e the Sanden of Wo 
. Town-Lands, one in the poſſeſſion of A4, and 
tother in the poſſeſſion of B, which we call 
4 Town-Land- and B Town-Land, taken by 
when thers 8 


Q caſt up much to thße 


0 point P be the true Meridian, and n | | 
Magnetick: Meridian alſo at that 
time, | becauſe. TE. the. ſuppoſed no Variation, 5 


5 Selig due indsed, ichs Survey r go 5 
whole furround of the Lands 5 2 he - 
: will find their Figure and Contents exactly 
ga agrs reſfed. But 
- a The Beurings of che Lines are all) De- 
grees different from the Bearings in tile Map, : 
and they will run in and out übon the adja- 
ET -ands; and cauſe endless 
8 | Differences between” their Poſſe as 18 
manifeſt from the 5 wherein the pric ekt 
Lines repreſent! the ns, arp in the 
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nt Neighbouring 


the Lines, protracted from the 


FPoint 5B; and we ſee 24 Berosching on his | 
aches 


Neighbours on the Weſtward, as he iner 


Qs; Whereas;' by a dueſaMowancefe 


OE Variation of the Needle, All this Confuſton 1 
aàand Diſagreeme 
king bits right, rt. ich pie © Hef 5 1 
3 hr for inſtance” in the C zaſe before us, 


chaſed the prefect Nite e ridian' to 
fall in the Line * ½ P, 5 Degrees Som! the 
North to the Weſtward”; te reduce this to 
the eMaghetick: Meridian at the time of the 
idian of 
= my 1 fall Degrees to the Eaſtward of 
= = Magnetick Meridian; as we ſee tlie Line 
TR talls'7 Degrees to rho Baff werd of the 
Line P 4 . Fo: it tt > heiten Nit * $4 ve 1601. | 
uhh den that the 
Magnet had no Variation at the time of the : 
feſt Survey taken, and that it had 7 De- 
grees variation Westward at the time of the 
+ 7 "2nd . _ eaſily be accommodated c 
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laid down rela ting to S8 
_ with Magnetick' ne 7 the Down 


Survey acuilly was, and moſt gurveys ar pre- 
5 © Tho actually are taken therewith. Se ndly, 


wh a Survey may be taken truly witk- 


out Megnetick Inſtrüments, ſo as to ſhewthe 
exact Angles and Lines of the Flat, and con- 


- fequently the true Contents, yet this Will 


nor give the true Bearings of the Lines, or 
ſhew m my Neigh- 
or the other parts of the Country. 


Poſition ir relation to 


This maſt be ſupply'd' by the Magnet, or 


ſomething equivalent thereto, as finding 4 
d by Celeſtial 


true Meridian Line on your 
Obſervations! And 1'doubr not but the an 
cent Egyptian, before the diſcovet 
Magnet” were force Ie 
i their Surveys ry oo 
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ue ſuch Bxpedicnt 
| plotiicitts'of Lands 
beten ors And Neighbour; after 


"tis" File, © 


told 


of the 


be e EL | 
widen? anſwer, firſt; That granting 4 Sur- 
vey may de taken withour Magnetick Inſtru⸗ 
ments, this is nothing againſf What we — - 
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And this brings! me to another ObjeRion 1 


[whit may be made againſt the Inſtance bes 
fore laid down: It may be ſaid, That . 
tainly the Surveyor which B i 2 was 
e 


very ignorant, who would-chooſe to judge 


of the Line PQ, rather hy its 5 chan > 
by determining the Point Q; by meaſuring 
from H and G. To this. L anſwer, What if | 


both the points Hand were vaniſtrd ſince te 
Down Survey was taken? What if the whole 


face of the Country were chang d, ſave only. 

mn Point P and the Line F On How ſhall 
the Sn 
by its bearing ? T 


rveyor-then judge of the Line ? g but 
That this is no extrava- 
ee eee we have an Hagefle n 


Egypt above-mentioned, where the Nile lays 5 4 


| all flat before it, and ſo uniformly covers all! 


with Mud, that, there is no diſtinQtion. - In 
ſuch a Caſe your bearing muſt certainly WP 
you out, there is no other wdway x. 
But I anſwer ſecondly, To ay that the 
Surveyor might have determin'd the Point 2. 


by admeaſurement' from 6 and H, or any Ty 


other adjoining noted Points, as from F) X. 4 


&c. *tis very true; But then tis againſt our 


Suppoſition. 1. am upon ſhewing- an Error: 
that ariſes from judging of the Line 

Magnetick, bearing, =. to tell me that this 
might be avoided by another way, is to ſay | 


e I oy ſelf ber acts it SORT be avoid | 5 5 


1 Ne 1 uy llowin: 5 for the Variation baku ie 

But thirdly, if. Bs Surveyor d not allow | 
. 1 Variation of the Needle, he will ne- 
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1 M V, Kc. or any other Points in the Dat; 
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5 5 Am ebüiged to you for two Books which 
ou have been de to ſend me, that 
of your Sciot hericum Tele ſcopicum, and that of 
Dioprricks; which you have performed ſo well, 


: That Lhave not been better ſatisfied. with any. 
that I have ſeen of that Subject. I ſhould not 


ſo long have neglected to return my Thanks 
for them, but that I thought a Letter of bare 


| I 5 Thanks, to be too empty, unleſs 1 had ſome- 


what elſe to ſend with it. 
Vou will, I hope, give me leave. (thou gh I 


N have not the opportunity of being perſonally 
known to you) to ſuggeſt a Speculation, which 


hath been in my Thoughts theſe Forty Years 


or more; but I have not had the opportu- 


nity of reducing it to Practice, as being not 
ſo well ſtored with negeſſary Inſtruments of 


that kind, nor muth exerciſed to Teleſcopick 


85 Obſervations. And though I have many 


Vears 5 . it to N yet nei- 


17 5 ther 
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tb — tie had a fre of convenience oo _ 
8 putting it in Pra be; 10 een 72800 „ 
It is concerning the Parallaz'sf thee ix . | 
Stars, as to the Barths Annual O rbb 
. 2 *Galikes:complains”of it 4 great while ſinee 
din his Sema Coſinioum) as a thing not at 1 8 
: Sonoma to be obſerved with ſuch! diligence 9 55 
as he could wiſh, and 1 on wethave'the 24 
_ -fimecauſe of complaining Ki 1 know:thaor - 88 
Dr. Hook and; Mr: —— aremn f 
ſomewhat that way, but have defiſted before 
arg came to any thing of Certainty. What 
hath been done to that e abroad! 
know not. 1 het ts) WY 03 22125 eek, TIN 
Galileo hath ſuggeſted divers things oon . 
derable: in order to it. n fa, e a6 
As to the times of Obſervation ; That REL + 
_ be when the Sun or Earth are inte 
er egg or as near thereto as may be: Be- 1 
cauſe ät thoſe: times, if any, will de the 
greateſt eee levee ervable in their a C0 
Jionak Altitude? m ib n , 
As to the Stars: to -be:obſlvied;= Tuts „„ 
ſhould be ſuch as ate as feat ds may dev? 
the Pole of the Ecliptick: For uch as ate in 
the Plain of the Eclip kor near ute it, 
I W- though they may be ſometime nearer, ſome- 
time fartlier from u, (Which might eme 
h Magnitude Ft 
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What alter their: ar * 18 7 ns 1 
7 were ſb :nuch;as\to2be-obſervable);kyer't ' - IM 
Would little or mechingi Alter theiPardlles . 


t tick: Angle, as\'Gabtets doth ! there Jemen. 5 
f ſtrate- Rec Hic Find Roc 07 neee 


k 1 He notes alſo; that im a buſineſs ! | nice, - | 
y thes ordinary Inſtruments of Obſervation „ 
*. N pretty wa auld. be. es, 3 1 
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8 ul bts).: p { and 1 
poſe, hatbythe le ſome Eevice or Moun- 


wt 


er eg Frm at thoſe: chfferent times of 
the Year, which might he equivalent Fo Mn 
= jent whoſe Radius were ſo large ; 
© iN -" Which were a gaod Expedient: Fr Pradtice- 
ble; but 1 donbt the Denſty of our Atmo- 
here is ſo great, as that it will he hard to 
i Ins Stor jolt at the Horizon, or eren 
Within ſome fe Degrees of it: And that the 
 Refraction would be there ſo great, and ſo 
- _ - Uncertain, as not to Oey with. fo curious 
1 2 — 
Fi WHIC occurr my upon 
ſtheſt Conſiderations, was to this purpoſe : 
That ſome Gircumpolar Stars (neargr fo the 
Pale of the Equator than is your Zenith, and 
2 far from the Pole of the Zadiack) ſhould 
be made choice of for this-purpoſe. And in 
- caſe the Meridinal Altitude be difcernably 
| _ afferent ap different times, ſo will alſo be 
5 . their utmaſt Eaſt and Weſt Azimuth, [which | 
may de better obſerved than their Riding or 
. Setting: And this will be not obnoxious to 
- e-Refraction;-as- is the Meridional  Alti- 
ne; (for though the Refraction da affect the 


E Altitude, yet: not the Azimuth at all); and 7 
| * © 8 befe * e wy thep th 
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And thoſe 1 we m 


_ are not ane of i) to be 8 10 U, 5 
appear diggeſt and denten 
as are thoſe of the Firſt and Second Magni- 


which to us do 


de; and there are at leaſt of the Secone 
Magnitude, pretty many not far from be 
Fole of the Ecliptick; (as that in 
in the Shoulder uf the leſſer Bear 


oe we fail in one, we may try 


moderate Teleſcope, par th in the day-time; 


| 75 4 * E. 
EY 


; fix very rm and Readil 


. ten a 6 a alto} 41 


The ak 4 8865 Obſervation: 1 * conceive, 
- may be thus: H. 


ſuch Star is to he ſeen in its 
Wei Azinioth:; lit war be 


ER 
ent ſituation) a 

in ſuch poſition, as may be p for view 
ing that Star. And at a due di ance from it 
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on ſome Tower, 
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laving firſt pitched upon the i 
Star we mean” to obſerve, and: having then | 
_ conſidered (which is not hard __ do) gene 5 


(in a cbnweni- 
ick ObjeR-glaſs = 


greater chan of others; and a 
de drt thou 


rticular, - fy "i 
52 And -— 
again and a- 
gain dn ſome other; which may chance to 
be nearer t us than What we try fert. And 
Stars of this bigneſs may be diſcerned by: 4 
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dy there 
or like Place, on which to fix the Eye-glaſs, 
_ o as to anſwer that Object. glaſs: And: ha- 
ving ſo ad juſted it, as through boch to ſee 
1 vhat Star in its deſired Station, (which may beſt 
be done while the Star is to be ſeen by Night 
in ſuch ſituation, riear the time of one of the 
Solſtices), let it be there fixed”: ſo: firmly, as 
not to be diſturbed, (and the place ſat ſe- 
cured; as that nũne come to diſorder it), 
and care be taken ſo to defend both the 
SGlaſſes, as not to be endangered by Wine 
and Weather. In which —— — Lam 
r. John Caſwel M. A. of Hart- 


de deu ſome little Stone Wall 


beholden to MI 
hall in Oxford; for his Advice and Aſſiſt- 


ance ; with Whom I have many Years» ſince, | 


communicated the: whole matter. 


* is 3 


ny inconvenience which might ariſe 


dtrerſſey of Refraction if any be) the Star 
may then be viewed from wir to time (for 
the following Year or longer) to ſee- i wy 


3 of Azimuth can be obſerved. 


This I thought fit to eee — : 
Colfieration;: Who do ſo well underſtand 


NEEDS and the managery 0! 
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his Glaſs being once fixed (and; a Mi- 
crometer fitted to it, ſo as to have its Threds 
perpendicular to the Horizon, to avoid a- 
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knowing any Cho is more Akely! to 3 


it to Practice: If yon hall think fit to give 


your ſelf the tronble of attempting the Ex- 


iment, aud that it ſucceed well, it will 
a noble Obſe rv 
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5 vation, and worth the La- 
| Hour: And, "if * 2 miſcarry, the charge 
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. in the Tail of the 


-- .5 But = en bs gelt Pg ü Der . 
YT, oy this purpoſe) the ſhoulder of the leſſer 


the neareſt to the Pole of _ 


Bear (as bein 
Zodiack of any Star that is of the firſts 
ſecond Magnitude I do not confine: you wt 


that Star; but (without retracting 3 


ſuggeſt another; namely, the middle Star, 
at Bear, which (tho 
ſomewhat farther from the Pole of the Zo- 
3 is a brighter Star than the other, and 
1 be nearer to uss. 12 


e I. «8 


F ation namely, That there is adhering to it 


4 à very ſmall: Star, (which the Arabs call 


Alcor; of which they have a Proverbial fay- 
ing, when they would defcribgya: 5 
ed Man; That he can + dz/cenn th Rider 
en the middle : Horſe of the Meyn; and f 
one who pretends to ſee ſmall things but o- 
ver-look much greater; Vidit Alcor at non 
Lunam plenam): Which Hevelius/ in his Ob» 
ſervations, finds to be diſtaat from it about 
9 Minutes, and 5 or 10 Seconds: So that 

beſides the advantage of diſcovering the Pa- 

rallax of the greater Star, if di cernable. 

Their difference of + Parallax : of that änd 
of the leſſer Star (being both within the 
reach of a Micrometer) may do our Work 

as well. For if that of the greater Star be 
| diſcernable, but that of the leſſer be either 

not diſcernable, or leſs! diſcernable. Their 
_ different diſtances from each other at dif- 

ferent times of the the Vear, may perha 5 
(without farther: Apparatats) be ned by 
à good Teleſcope of a competent length, 
fun N arg: e 5 eee 
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| the Azimth of the 


1 Threads parallel and tranſverſe) may (at tie 
ume time) be obſerved: the Diſtance of the 
tio Stars, each from: other, in that Poſiti- 
on (both being at once within the reach of 

the Micrometer 3) which diſtance (the In- 
ſtrument remgining un moved) if it be found 

(it different times of the Vear) not to be 

the ſame ; this will prove, that there is A 
5 Ke, Parallax of theſe two Stars. 


e inter . 
- vals of the Obſervations; and diſcover at 
once, boch, that there is a gan? and _ 
tat the fixed Stars art at di ferent = 
_ ces from us, wherein, that 1 be not miſta- 
ken, my meaning is not, that the Inſtrument 
Micrometer ſhould be removed for the 
of the leſſer Star; but that (when 
greater Star is taken) 
by a Mirrometer (confiſting of divers ſine 


. he 


This latter part of the Obſerration- (of 


. their: different diſtances at different times) 
I I ſuggeſt; as more-eaſily practicable though 
not ſo nice as the former. For it may be done 

Itdbink, without any further Apparat as there 
than a good Teleſcope, of ordinary 3 


furniſhed with a Micrometer, (this be 


_ carefully: kept unvaried during the Intgry: 
of theſe: Obſervations. And if this part only 
of the Obſervation (without tl 


| other). be 1 
rſued; it matters pot though the two « 
ſervations (near the two Solſtices) be, 


the Eaſtern, the other at the Weſl 
_ de both m 
Night- time,) f 

- Azimuths) be che fame, if after obſerving 
5 dhe * of the greater * it be ne⸗ 


may be taken in the 
r the diſtance muſt (at both 
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1 Baller Aſelead in Movtrus 
Specificaly 1 bᷣter TORN ien. 
ſelves, | ſwan + rein? 1 


, Me” WL LT Ea Mb, NEURX, bag 3 
ah Member of the HE Soviet. 


H E Ae of Philoophiſing ide 

now univerſally. granted between all 
Men, Tam ſure that à difference in Opinion 
will be no breach of affection between two in- 
. Loving Brothers: And therefore I ſhall 
take the freedom to propoſe my own Thoughts 


in a matter wherein my Brother Mr. Tho- 


mas Molyneux hath appeared publickly i in the 
Novelles de la Republique des Letres, Mois d 


Aout 1684. Art 4; and Mols le Fanvier 1685. 


Art 7. The Problem propoſed is, Why Bodies 
. diſſolved float in Liquors lighter than themſelves Eo 
as for Example: Mercury diſſolved in ſtrong 
5 Spirit of Nitre ſwims therein, tho* each ſmall 


Particle of Mercury, be far heavier than ſo 
much of the Liquor whoſe place it occuples. 


This, ſays he, cannot be ſolved by the prime 
Law of Hydroſtaticks, which is, that a Bo- 
bt which is an equal quantity is heavier than 


a like ee of e ſinks in that Li- 
| E | 2 8 8 - 
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5 i 4 12 


U. r DS a Cubick uch o 1 D h a- „ l 1 | 
= To Cabick luch of Aqua-F tis, and. * = + 2 
eich Particle (how ſmall ſoever) of Iron _—_ 
ing heavier than a like Particle of Aqua- Fut; 
Iron being mw into Aqua- Fortis ſhould fink,, * 
and yet we. hat Iron being diſſolved in „„ 
a e uantity of Agua Fortis floats, . 
therein, and dees not. fall to. the Bottom, 
TR Reaſon whic my Brother gives for this... 7 
is, That the interna Motion of the Parts of FF 
the Liquor, does keep up the Particles of x06 
diſſolved Solid, for they. being ſo every Mi- 
nute, are "movable. by. the leaſt force imagi- * © JF 
nable, and the Action of the Particles of thbe 
AMenſtruum, is ſufficient to drive the Atomes' 
of the diſlolyed ſolid, Body from place to 
place ; and conſequently ,. 5 ” otwichſtanding: ” 
their Gravity, they do not ſink in the Liquor 
OT than themſelves. As a Proof ES 
in the 7th Article of Janvier 1685. he offers? 
an: Experiment known in Chymiſtry, that Aa 
aps over.a digeſting Fire (as the Chy-. 
miſt ſpeaks) will diſſolve a greater quantity. 
of a Body put into it, than when tis off che 
Fire, and if it be taken off the Fire, and fu. 
fered to cool, a great Portion will FV 
tate of that "which was perfectly diſſolved,. 5 
whilſt the Menſtruum continued hot. For. Ron, 
ſays he, the Particles, of the Menſtruum a0 . 
quire a more violent agitation by the Fire, 
5 and are therefore able to raiſe and, keep up | 
. a greater Quantity of the diſſolved Body; or _ 
- hereby. they Ae, able to reſiſt a r Gra-. EE 
L _ vity. | 
> MW has 'been objected” againſt this Notion; 
„ l he ohnen, Fe of precipita-, 
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„ abe this 15 for 1 


„ and 


c0hmfennently, the N A of its | 
ES — 5 not diminithed;, aud . K $6 5 


> the Particles of che ade Bd 


nien fo che Botton. To'this 1 0 5 


each different Conformidtion 0 


aud conſeuenrly'they fall to the Bottom. 


. *Tis true indeed, 
__ cifieF Gravity Fa Liquor, 


tiere being a natural Inclination in ehe Parts 
oc all Liquors to Union arifng from an A- 


5 in the r r a 
_ "Mixtures of different Li quors \ 


HE 


ues all 


: their: Plates, rely 5 them 10 b 8 
inſt. each other, aud cling together, an 
J becoming more bis and Revier than for- 
Dy rerly; 1 internal Agitation of the Liquor — 
is no iouget able to move and ſuſtain them,” 


This, 45 fairly and ſhortly; as T can propoſe” 
il, is hls Sentiment of this Phenomenon. 
ti I coticeive au other Account may be | 
iven of this reac and that the fore- _ 
aid Law of aricks is a little — 3 — 7 185 
we conſider only the ſpe- 
and the ſpecifick 
Gravity of a ſolid Particle! ding th 15 
the forementioned Rule is exaQ; büt in 
finking chere is requilite' a ſeparation of the 
Parts of the Liquot by the ſinking] Body; and 


greemenk or Congruity of their Parts, there 
94 reſiſtance therein to any thine” 7 oh | 
parates this Cogjunction: Now un nleſs a 15 
9 Hare Vi Etioup ail Ag reren this 
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ef. Bat that =” heavy Body > Aras, 1 
=. Tron a have Ine Gen redu wn that - EE 
"Mmuten * t vity. or endeticy 5 
downwards, is enough to ſep F 
the Coheſion cn Wider: the Parts: tag F 
== be: manifeſt, if we confider; 0 
1 Medium to a: A. „„ Cs ob 
| In y, is according to the Super ficies of „„ 
7 : | | ty; but as the Body decreaſes in-Bulk, ö 
its Superficies does not proportionably de- 
_ creaſe, thus a Sphere of an Inch Diameter, VVV 
bas not eight times lefs-Superficies' than a 
Sphere of two luches Diameter, tho? it her 
eight times leſs Bulk, and conſequently pal 
_ fing through a. Medium, as ſuppoſe Air or 
Water, the Sphvve: of an Inch Diameter is, FT 
proportionably to its Bulk; more reſiſted; than 
a Sphere of two Inches Diameter in per 
tion to its Bulk, and hence it will come ta 
| pals, that at laſt a Body max be reduced too 
that Minuteneſs, that its Gravity ,., 
downwards (Which i is according to its Bulk) . 
may be: leſs than the reſiſtance of the Aude. 
um, which operates on the Surface of 
Bedgs ſeeing as 1 ſaid before, the Surfaces. | 
Bodies do: not decreaſe: ſo faſt as their 
| Bulks, theſe decreaſing; in a Triplicare, butt 
_ thoſe in TH Es Kerio of the Bodies 8 
meters. * 
This Account does not at all: oppoſe the: ls 
b of a Menſtruum over the Fire, 
being able to diſſolve. or ſuſtain a greater 
Quantity of a heavy E Body; for the Reaſpn — 
of this, as tis given by my Brother, does not [ 
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N 8 | 0" . 
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e duntz He ever ee Predipites 5 
. 1 agrees very well with what 1 prapeß: 5 
„„ 80 that of theſe I ſnall ſay no-more. ;/ 
hut becauſe in the beginning of my Dif- - 
N . I ſay that the fore mentioned Law of 
*, Hydroſtaticks isa little defectire, 1 deſire toex- 
plaig my ſelf a little further in that Point. In 
Weights falling through t 
vity-only conſider d, the Proportions of their 
Dieſcents would be exactly as Galiles has de- 
monſtrated; but it is allow d by all, that the 
Reſiſtance of the Air, not being conſider'd in 
thoſe Demonſtrations, they are not Mathe- 
mäatically true in Practiſe, but that really 
:  - there is ſomething of that proportion hind- 
red by the Airs Reſiſtance. Now, what is 
this leſs than to ſay, that the Reſiſtance of 
tbe Air takes off ſome: of: the Oper 

i” Gravity, or is able to withſtand or oppoſe 
Part of its Action ? And if ſo, what: ſhall we 
lay were an Iron Sphere let through a Me- 
dium of Water? Surely the Proportions of 
its deſcents would be much more diſturbed 
herein, as Water is much more Solid and dif- 
cult to be ſeparated or paſſed through than 
Air, and conſequently we maſt needs grant, 
that more of the Operation of Gravity, is 
taken off or reſiſted by this Oppoſition of the 
Water, than that of the Air. And if ſo, 
ſurely there may be a certain degree of Gra- 
vity, that may be quite taken off by the 
reſiſtance of the Water: Were a Piſtol Bul- 
let let fall through the Air, it would deſcend 
imperceptibly nigh the Proportions that G- 
luleo has aſſigned, but were a ſingle grain 
\ 206 —_—_ ſo ler fall, it would be much kindred . | 
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e Air, were Gra- 


ration of 


in its cure, anderer 
* wad "ter 1 0 


the 


mne td 2 part that would be wholly r 
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part, or of à part the 
ten theufznd ned of this, and again of 
Infigits Subdiviſons of that, till at laſt 


nel or” Ws 4 up 4 800 as I conceivet 0 : 


mihute 
Me nſtruum:? 
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On this 9 — 199 4s, 1 g, that the 
mentioned Princi 
3 ; for it 
100 gtuiry of the Parts of a Liquor, whereby 
"dere as twere, to unite and keep to- 
„ julk as we ſee two drops of Water on 
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and Latches, and therefore Liquors have 
| innate power of reſiſting a certain de 255 
force that would ſeparate them; ſuch 


2 N 


ſuppoſe: the degree of Gravity, 1 in the 972 8 
minute Particles | of a Body diſſolved in a 


Menſfruum. = 


Je of Hydroſtaticks | isa Uttle 
conſidets not the natural = 


The ene Rule! holds true to ar | 


moſt nice Senſe in great Bodies, but in thoſe 
that are by man. Millions of. 
ler, it ſeems to fall 1 8 
This, in hort, is m. Conjeckure in this 
matter, which I propoſe, e, as my Brother did 
his, with all ſubmiſſion imaginable; and there- 
by to give: occaſion to others to enquire into 
the Cauſes of this appearance, rather than to 
publiſh my own Sentiments as the undoubted 
Solution thereof, { 2861 ene e | 
But this I muſt acknowledge, that the in 
ternal motion of the parts of a Liquor Ra 
=] Far e to hn ts A explicates ſo 
Er wn e 5 many 
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= hers Solution. of this Problem; for certainly 


that. 


Motion (whatſoever it is) in a Men- 


1 


dium, which is able to diſſolye ſuch a ſolid 


4 


Body as Iron, that is, which is able to di- 


ſt—tcurb the cloſe and ſtrong Coheſion of the 


Parts of Iron, may very well be ſuppoſed ſuf- 
Acient to diſturb or keep up theſe parts from 
_ reſting in the bottom of the Veſſel, wherein 
the folution was made: And certainly no 


better account can poſſibly be given of ſuch 


Solutions, than by ſuppoſing ſuch an internal 


motion in the parts of the Menſtruum inſinu- 


ating themſelves into the ſolid Body, and 
looſening its parts. And tho? it may be ob- 
jected, that in the parts of Water there may 
be ſuppoſed as violent an internal motion, as 
in the parts of Aqua- Fortis, and yet we ſee 
Water will not diſſolve Iron as Aqua- Fortis 
does, and common Bees-Wax is diſturbed by 
neither of them, I leave the nice enquiry 
after this Point to others, viz. What kind of 
Motion and peculiar Conformation. of parts 
is requiſite both in the Menſtruum and in the 
diſſolved Body, that a Solution may reſult 
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from their Commixtureee. OR 
4 : a : > | ES -6 n 55 5 Sic 95 ; f a 
Some Reflections on the foregoing 
e Pager My. T. Ni? 


What my Brother has laid down in this 
Diſcourſe, I think does moſt undeniably evince 
that the received Law df Hydroſtaticks is 
© ſomewhat defective. For Liquors, tho? they 
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for he muſt neceſſarily ſuppoſe. them ; firſt _ 
raiſed ; and then he gives the reaſon of their 
not ſinking : Whereas tis not to be queſti- 
oned but that that Force which raiſed them, 
is the ſame which keeps them from falling to 


l yet they are Bodies, and therefore 


- 


4 


Ks [Fof parts united; which Union, tho” ir 
- beeaſilydeſtroy'd, yet of neceſſity it requires ] 
| ſome degree of Force for the effe@ing it; no: 
is it more manifeſt ,. if rightly. conſidered, - if 
ol Force for the ſeparation "8 
| of its parts, than that Fluids do for theirs. * © 
not to be relied upon as the ſole Cauſe of this ] 
appeara nce, to which my Brother has apply'd 
it; nay perhaps does not ſo mach as concur, rt 
the leaſt in the producing this effect; my . 
Reaſon in ſhort is this: Whatever is of ſuſis 
cient Power to raiſe the minute Particles of 
a heavy Body in a light Fluid, is certainly a 
ſufficient cauſe. to keep them in that ſtate: 
Now my Suppoſition may give ſome account; 
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The laſt Ex Pekinient was krled Wick another 
duantity of Quick-ſilver, which had. been 
uſed in Water in the preceding Experiment: 2 
However I rather truſt the laſt, for that 1 
found a ſmall miſtake (tho? here i in the cal- 
culation allowed for) in the weight of the 
Glaſs containing the Quick-filver i in the trial . 
before. „ 

The Solids here mentioned were exami-. 
ned hydroſt atically by weighing them in Air 
and Water; but the Fluids, by weighing an 
equal portion of each in a Glaſs holding about 
a quart. The numbers ſhew the proportion, 
of gravity of equal portions of theſe Bodies; 


but if of theſe Bodies we take portions - 


07 heavy, their magnitudes will be reci- 
Procally proportional to their correſpondent. Fo 
numbers, eg. a cubic foot of water is to a cubic - 
foot of Alabaſter in gravity as 1000 to 1872; 
but a pound weight of water, is to a pound. 
weight Albaſter in magnitude as 1872 to 175 | 
So. that knowing by the former Table the 
weight of a cubic foot of Water, and by tl 13 


the proportion in gravity betwixt Water 


and Alabaſter, we may by the Rule of Three 
find the weight of a cubic foot of Alabaſter, 
at ſo of any other of theſe Bodies; or N¼]ͤ 
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of. Hail, and of Thunder and 
e the Effedts thereof. 
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8 7 E, 
1 Thank vor 7 az Trauth of __ 
which you ſent me; wherein I am well 
pleaſed with Mr. Haley s Remarks on the 
- Torricellian Experiment at the top of Srow- . : 
 gon-hill in Wales, at the height of 1240 yards 
perpendicular. Where the height og that 
_ Quickhlyer, in the Baroſcope was 3 Inches 
and t leſs than below at the Sea- ſide; which 
is an Obſervation of good uſe and J 
have been more ſo, had he had the leifure.to, 
make like Obſeryations at ſeyeral other Pet . £5 
_ pendicular heights in the Aſcent. For 
"from ſuch comparative Obſervations we are 
to make an Eſtimate, at what. proportion the 1 8 
height of the Quickſilver doth decreaſe in re- 
ference to the height of the place. I mean. 
whether in the ſame. Proportion, or the Du- 
icate; Sub-duplicate, or how ee 
| Complicate. thereof, From whence, we may 
make a judgment of the height of the Atmof- 
phere, if at leaſt it have a,” determinate. 
1 © did. once attempt @ great 5 | 
2. a e of it; but wanted 8 1 
ebenen , 9 et to a e = 


73s 33 
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. 16 2 Meere brd f E 5 
5 1 But chat which i is moſt ſurprizing i in thoſe 
Oy 15 + Duk, that is, the prodigious Hail, there 


mentioned; which happen'd at many Places, 
Z on different Days, and all within the — : 
E.. _ able chan fix” Weeks. I have been toll of 
ä wmhetke'w other Places about the ſame time, 
Ez 5 in Lincolnſhire, Hampſhire, and elſewhere ; 
LE whether or no dun the ſame Days 'whith' you 
mention, I cannot tell; nor can I give a par- 
Vj Account of chem. But it would be 
= Kind in thoſe who can, to give you like Ac- 
Counts thereof with thoſe you have Publiſhed, : 
= - for a like piblick Infor mation. on 
= I find it is thought very ſtrange, what 
1 - fould'caofe fb ſudden a Congelation of Hail- ' 
F . _ Tones to ſo great a bigneſs before they fell. 
5 Andi it is indeed very ſtrange. But it is not 
nbdbecesary thar the whole bigneſs be attained 
FN before they begin to fall, but the freezing 
may continue during the Fall, to increaſe the 
EE: Bulk. For I remember that (many Years 
RE | fince) 1 obſerved:. here at Oxford a ſtrange 
power of Hail, wherein (beſides che formed 
— tie fell on the Ground, there did 
Hang on the Trees a -great;deat, in the'Form 
of Icicles (a Foot. or more in length) fo. 
many and heavy, as to break off ide k Bonghs 
with their weight; and Twas then told, that 
in ſome. places great Branches, of Trees v were 
55 o broken off; which muſt needs be fr dl ih 
: continuing to freeze Aa ing! the: fall. mw 3 4 18 


And truly che Geberltion⸗ g Hail i in ge- 8 
neral, is 4 thing which deſerves to be farther. 
. | inquired into, chan (1 think) hath been yet 
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7 aAlori ig * 1 e 45 0 he Aqueous 
Parts o to conge al. And not unlikely. - „ 
Ff I may inter poſe my Opinions! 200 r 
= take it thus: 1 
Tpunder and 1 are ry very like 7: 
KEE on fired Gun- powder, that, we: may 
reaſogably judge them to proceed from like 
The violent Exploſion of DG 1 
28 ——.— attended with the Noiſe and SIO 
Is ſo like chat of Thunder and Lightning, as 


it they differed only as Natural and. Artis: EZ -Þ 


_ cial; as if Thunder and Lightning were a 

: kind of natural Gun: po der, and this a kind 

| of artificial Thunder and: Lightning. „ 
Now the principal Ingredients in Gun . 
Wh powder are, Nitre and Sulphur. (the Admi- 
ſtion of Charcole being chiefly to keep the 
Parts ſeparate for the better kindling of it,.) 

So that if we fuppoſe in the Air, à confee- 
nient mixture of Nitrous and Sulphorous Va- 
pours, and thoſe by Accident to take Fire; 

ſuch Exploſion may well follow, with fuck 
Noiſe and Light, as in the firing of Gun-· pow- 


3 


der. And being once kindled, it will run on. - 5 . 


from Place to Place as the Vapour- leads it, 
as in a Train of Gus Ponger 8 eee like 
ED Effects. 5 8 
his Exploſion, if high in the Air, 5 r 
from us, will do no Miſchief, or not conſider- 
able; like a parcel of Gun-pomder fired in 
the open Air, Where is nothing near to be 
hurt by it: But if near, to us (or among ns) 

it may kill Men or Cattle, tear Trees, 1 > : 
Gunpowder, break Houſes, or the like; as Dt, 
Jun- powder e ho: in ene e 5 9 
ances. eee e 


„ No this derten er Be ay de eſtimated 2D 
dy the Diſtance of Time between ſeeing the 
Flaſh of Lightning, andhearing the Noiſe of 
the Thunder. For though in their Genera- 


tion, they be ſi DI er yet (Light mov- 


or even amongſt us. And, in ſuch Caſes, 


ceſter, when within a few Hours after, we 


wounded ; beſide other Hurt done.) 
Now, that there is in Lightning Satyhor- 


ons Vapour, is manifeſt from the Sulphorons 
i Smell which attends it, eſpecially when Hurt 
is done; and even where no Hurt is done, 


fromthe Lightning it ſelf, more or leſs diſcern- 


able. And a ſultry Heat in the Air, is com- 
monly a Fore- runner of Lightning ſoon after. 
And that there is alſo a Nitrous Vapour 
with it, we may reaſonably judge, becauſe we 
do not know of any Body ſo Hable to a ſud⸗ 
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ing faſter than Sound) they come 10 us ſuc- 
ceſſively. I have obſervd that, commonly, 
the Noiſe is about Seven or Eight Seconds 
after the Flaſn (that is, about half a quarter 
__ ofa Minute); but ſometimes much ſooner, in 
* a'Secondor Two, or leſs than fo, and almoſt 
immediately upon the Flaſh. And at ſuch 
al the Exploſion muſt needs be very near 


CY 


I 1 here (more than once) prelaged the Bx- 
pectation of Miſchief, and it hath proved ac- 
_ cordingly, in the Deſtru&ion of Men or Cat- 
tel, and the like. (As once at Oxford ; when, 
within half an Hour after ſuch preſag CT 

heard of one killed at Medly, hard by, A 
others endangered; and another time at Tow- 


heard of Five Perſons kill'd at Everton, about 
Four or Five Miles from us, and others 
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Han theſe Materials 7 66 J n ted, i 1 1 
remains to be conſidered, "how! they: may = fog og 
ett in order to ſuch Exploſion. we to b 
which, have been told from Chymiſts Gg, 
I have not ſeen it tried) That a Mixture f TT 
_ Sulphur, Filings of Steel, with the Admiffion _ - f — 
of a little Water, will not only cauſe a great 1 55 7 

Efferveſcence, but will of it ſelf break fortn 
; 6 into an actual Fire. ; # np pong I. 
So that there wants only mae e 
or Vitriolick Vapour (or ſomew hat equivalent? 
to produce the Whole Effect (there being „„ Th 5 
want of Aqueous Matter in the Clouds) - WM 
And there is no doubt, but that . 
the various Effuvia from the Earth, there 1 8 =_— 
may be copious Supplies of Matter tor * _ 
Mixtions. 7 RD: 
And tis. known, that Hay, if laid up too. 98 5 8 
Green, will not wars heat, but take Fire „VNR 
it K. „% 
And while we are dikourk ing of this, it may „„ 
ſu ggeſt ſomewhat as to the Generation of Hail! 
which is very oft an attendant of Thunder 
and Lightning. Tis well known, in our ar- 
. tificial Congelations, that a Mixture of Snow 
and Nitre (or even common Salt) will cauſe 
a preſent and very ſuddain Congelation of 
Water. And the ſame in Clouds may cauſe 
that of Hail-ſtones. And the rather, beeauſe 
(not only in thoſe prodigiouſly great, but in 
common Fail-ſtones) there ſeems ſomewhat 
like Snow rather than Ice, in the 8 of 85 
them. . 5 
And, as to thoſe i in Partiguler (of which 1 85 7 
are now ſpeaking) ſo very large (as to weigh 
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prevail d 10 far, that "his. ak difficult Part ——_ 

of the Aſtronomical Science lay altogether neg- 
lecke; for no Body thought ir worth white =» 

to fake "Notice of, or write about, the Wan 
F «ring uncertain Motions of what they eſteemed 
| '-- Vapoursfloating inthe ether ; whence it came 
to pals,” that nothing certain, concerning the 
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5 . ee af Two 2 Comets of 8 
- * his Time, made 10 Scruple” to p lace them a- 
mongſt the Celeſtial Bodies; ; believing them 

to be Stans of « aua Duration withithe- World, 

tho de owns their Motions to be govertd by 
Laws not as then known or found out. And at 
laſt (which was no untrue or vain Prediction 
_ - . . 8 he forete Sg. . fhoutd'l e Ages ſome ime” 5 
beꝛresfter, to whom Lime and Diligence d 
= unfold. all theſe. nde and Who C 
BY wonder that the Ancients con be i ignorant of 
them, after ſome lucky. 1 8 ra of Narpre T 
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5 ac e fraghthut ne 1 
Nen e eg 3 
vg Fong nd of agreat. Circle ig ib T 
Tleaſens, iu the Space of ane Day, and Was WM 
the: Brist of Which any Proper Ohſervatigus „%%% 
ort come; down to us, But. all. ne „„ 
cConſider d Comets, until the Time f ee 
e great Reſtorer of Aſtronomy) — 
helier' d them te be below the Moon, and Tj  _ 
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in 100 Days, 14 Hours, 46 Minutes; and fo 
- that Farabolick Ares (Analogous to the Area 
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Day there wou'dbbe alotted 2280. of thoſe 
e Log. of which, vix. 9.9601 28, is 
10 de kept for e! . But then the 
Dies in which «Co greater ar. leſs Di- 
Haube, end deſcribe awilar Wadrants, are a 
© the Times of the Revolutiuns in Greles, | that is, in 
tlie Seſquiplic ate Natis of the Diſtancts: And 
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And to the 


Diſt ance. of the Comet from the Sun. 

4. The Place of the Node, md 0 the Place 
"= given, et the Di. 
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„„ ame Moment. £ "LOW 
. Canes: of they Year 3 which 5 
dine almoſt to the very Sin it ſelf {being in 

its Perihelion, not above; of the Semi. Diameter 5 
Hof the Sun diſtant from the Surface of it) ſince 
the Lars Reftumis ſo very ſmall; could hardly 
be contained Within the Limits of the General 
Iaable, becauſe- of the exeeſſive Velocity of 
tze Aean Motion. Therefore in this Comet, 
the beſt Way is ( after the Mean oti0n is : 
found) to get from thence (by the Help of the 


| foregoing Equation L 3&: =+ of. the Mean 


= | | Motion) the Tangent of Half the Angle from 
5 the Peribelron; together with the Los: for the 
Diſtance from the Sun. Which Things being 
given, we are to e by ag ſame Rules, 
as in the reſt. 9 n 
: Aſter this Manner ences the Aſtrono- ; 
991810 Reader may examine theſe Numbers, 
Which 1 have calculated, with all imaginable 
. Care, from the Obferrations 1 ve. met with. 


e That's bur \ Five" fell . 9 
: keg ak Fourth'obſerv'd by Perer Apian the 
Fifth by Paulus Fabricius) as alfo the Tenth ſeen 
by Maſtlin, if I miſtake not, in the Year 1596. 
- are not ſo certain as the reſt; for the Obſerya® 


- nor due Care, and upon thatActhuke are ai. 
_ __ agreei 8 and can by no means 


2 Comet Which appear d in the Year. 1684. was 
only taken Notice of by Blanchinus, who obfer- 
ved at Rome: 

the Year 1698. was {ten only by: thole at Pa- 
ri, who-determin'd its Courſe in a very un- 


common Way. This Comet was very obſcure; | 


and, altho” it mov'd-ſwift, and came near e- 
- nough our Earth; yet we, who are wont to 
be curious enough in theſe Matters, ſaw no- 
ting of it. For want of Obſervations I hñave 

left out of the foregoing Catalogue, thoſe Two 
remarkable Comets which have appear d iu this 
our Age, one imNovember, in the Tear 1689 the 
other in February in the Year 1702. For they di- 


. recting their Courſestowards the Southern Farts 
of the World, and being ſcarce conſpieuouzhers | : 
in Euvope, met with no O 


ſervers capable of the 
Buſineſs. But, if any one ſhall bring from lndia, 


or the Spathera Parts, an accurate Series of re- 


vations, 1 will willingly fall to wbrk | 


qniſite Ob 


Again, and undergo the Fatigue of repreſent- 


. . in Numbers, as 1 have done 
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WH | Bp A es the Aguonnts 5 1 
_ A theſe Comets, tis apparent, their 
Orbits are diſposd in no manner of. Order; 
nor can they, as the Planets: are, be compte 
8 Within a Zeliat t, hut mov Cap” 
 rent]y;every. Way, as: well Retrogm as Di- 
rect z from whence: it is clear, they are not 
carry d about or mov d in Fartices. Moreover, 
the Diſtances in their Peribelium are ſome- 
en 3.greater, ſometimes leſs 3 which makes 
e dulden, there ng. be afar —— 
mate from the Sun, become very obſcure; a 
1 paſs by us unſeen: ; HIVE 45 43 
-Hitherto 1 Hana! confider'd;:;the Obits of 
Comets as exactly Parabulich upon which 
Suppoſition it woud follow, e ber- 
ing impelbd towards the Sun by a Sentripetal 
Force, deſcend as from Spaces inſuitely di- 
ſtant, and by their Falls acquire ſuch a Velocity, 
as that they may again run off into the temo- 
teſt Parts of the Univerſe, moving 2 
with ſuch a perpetual Tendency, as never to 
e again to the Sun. But fince they ap- 
frequently ei enough, and ſince none of: them 
ound to moye with an Hyperbolick - 
or a Motion ſwifter than what the 


a Comet might acquire by its Gravity to the 


San, tis highly probable they rather move in 
very Excentrick and make their Re : 
turns after long Periods of Time: For ſo their 


Number will be determinate; and, perhaps, 
not ſo very great. Beſides, the Space between 


the Sun and the fix d Stars is fo: immenſe, that 
there is Room enough for à Comet to revolve, - 
tho the Period * its een be a long. 


=. 
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** 2 8 3 Nom, 


. 5 ness the. | Fs Na, oy my * tlie 
: m in a e 15 Diſtance in. 
5 clium ii the EU to the w 
Alxig of the EbpſininiAnd” the! V eee e 
5 in a Sudduplicate Kar io of the ſame: Where. 


| fore invery Excentrick Orbits this re oomes 


ver Tee to a Ratis of Equality; and the ver7 


i the pou Velocity in the'Parabels, is eaſily 


| compenſated in determining the Situation” f ; 5 
the Orbit. The principal Uſe! therefore 
this Table of, the Elements of their lotions, 


and that which induced me to conſtrutt 


That whenever a new Comet ſhall . . Toes! 


* 
* 4 > NE. 


znce which happens on Account of 55 


may be able to know] ñõ by comparing together : 


the Elemeats, Whether it be any of tio hic 


has appear'd befors, and conſequently to Aer: 


mine its Period, Ar 
and to foretell its Return. And, in 


d ced; there 


are many Things which, malte me believe _ 
tat the Comet which Api an Ob ſerv'd in "the ES 


Lear 1531, was the ſame Withülthat WII 


8 Keplen and Lorgomontanus took" Notice” of and 
5 d eſcribꝰd i the Year 160 | 
: havt᷑ ſeen return, and obfery'd in the Year 1682, | 


All the Elements agree, and nothing ſeems td 


tyol the periodick Revolutions? Which: Tacquas 


ty is not ſo great neither; as that it may not bè N 
ou ing f Phylical-Qauſes: For the Motion af 84. 


dun is ſu diſturbed by the reſt of the Plauets 
ſpecially Jupiter, that the Period 


| is uncertain for ſome” whole Days to- 
| gether, Haw much moretheteforewilFa Co: 
ſubjeRt x0 ſuch? 5 We | 


L 
1 : 2 
* 
# "1 ; A — 7 one b Y - 
. * 4 * 
5 ; 2 ” ; I — 
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4 i 


its Orbit, 


contradict thismy Opinion, beſides tie Inequali- 


and which Emy RIF 


3s . e 
| k Time of th 1 


1 Wb + Src "Bran ” Which, the 1 975 mac 
Sbſervations upon it, yet from its Period, and 
1 the Manner of its Tranſit, I cannot think dife 
ferent from thoſe I have juſt now mention d. 
. a. ronturs to pee Tbat it will 
| dees if it 


5 WE 8 Fhere- - x 
F a ore: ge Ficld ebene 
tdtthemſelyes in for many Ages, before they 
will be able to know the Number of theſe many 
and great Bodies revolving about the common 
Center of the Sun; and reduce their Motions 
11850 certain Rules. I thought, indeed, that the 
8 Which appear di in the Lear 1532. might 
de the ſame with that obſer vd by Hevelins in the 
Fear 1681. But Apiar's Obſervations, which are 
tue only ones we have concerning the firſt of 
theſe Comets, are too rude and unskilful, ſor 
an thing of Certainty to be drawn from them, 
ain ſo nice a Matter. I deſign to treat of all 
1 theſe Things in a larger Volume, and contribute 
mj utmolt for the Promotion of this Part of 
Aſtronomy, if it ſhall- Ree! God wor: nine 
my Life and Health. 
In the mean time, thoſe that deſtte to know 
hom to conſtruct Geometrically the Orb of a 
e, by Three . . given, 
28 * „ 1 5 | Kees 
ED | 18 


5 1 y 11 v it at eta eee WS 45 „ 
Sir Baur Newton's Principles "of "Nathral Pi. 
IS "tofofhy, entituled De Syfentate Mun, inthe = = 
Words of its 'Tenowned Inventor- Wüllen 
have ſince been more fully explained by my very 
"worthy Collegue Dr. Gregory, in his Learned 
Work of Afronemia, Phyſics Su 
„ more perfiaps it may not be im- 
5 Fel er or unpleaſant to advertiſe the Aſtrene- 1 . 
michl Reader; That ſome of theſe Comets wy 
dave their Nodes fo v very nent the Anntef Orb 
of the Earth, that if it ſhall ſc Happen, that 
che Earth be found in the Parts ef her Orb 
hext the Node of ſuch'a Comet, whilſt the Ce- 
met Paſſes by; as the apparent Motion of ble 
Comet will e incredibly ſwift; fo its Parallax © . N 
will become very ſenſible; and the . | 
thereof to that of the Syn will be given. Where 
fore ſuch Tranſits of Comets do afford us the 
very beſt Means, though they ſeldom happen, 
to determine the Diſtance of the Sun and 
Earth: Which hitherto has only been attempf- 
ed by Mars in his Oppoſition to the Sun; or 
elſe Yenw in Perigæo; whoſe Parallaxes thougn 
triple to that of the Sun, are ſcarce auy ways | 
-.. to be perceived by our [nſtruments ; whence = 
we are ſtill in great Uncertainty in that Affair. 
Ihhis uſe of Comets was the ingenious Thought 
of that excellent Geometrician Mr. Nicolas 
Facio. Now the Comet of 1472, had a Pa- 
rallax above Twenty times greater than the 
Sun's. And if the Comet of 1618, had come 
down, about the Middle of March, to his de- 
ſcending Node: Or if that of 1684, had arri- 
ved a little ſooner at its aſcending Note; 
er Wore have” been Nu much. nearer the. | 
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3 ae nt fit to give it the Title of Thuumantis, 
1 the Child of Wonder; and placi I'S", the = 
OE Number of the Goddeſſes, attributed to it the 
Office of a Meſſenger between the Cle 
and mortal Men; Which Fable, perhaps, owes | 

oa its Original to Geneſis, Ch. 9. V. 13. 

E- - Thoſe that attentively conſider d the Phe 5 

. . of the Rainbow, always four 

the Sun's Rays reflected 1 a Watery mer 

came to the Eye under a certain Angle; from 
_ - whence aroſe the Arch, or Circular Figure of 

NY It. But as for the C.uſe and Reaſon of the 
of, of the” Magnitude of the 
— * whi we conſtantly find it di 
„„ the Point oppoſite to the Sun; theſe were 

Things, that a long while, and very greatly 
55 lex d, as well the Moderns, as Ancients. 
Wer did they do any {hin to the Purpoſe 

till the Famous, M onheur Des Carte: 
N W ule of the Mathematical Sciences, 
 "ſhew'd by ſeveral Examples, that more ſtriet 
and cloſe Methods of Reaſoning might and 
bought to obtain, even in our Management of 
thoſe Phyſical :Speculations. - Among other 
: chings (tho zit muſt be ownd that herein he 
had ſomeLight, from the Learned Antonio de 
© _ . Dominis,, Arch-biſhop of Spalato) he explaind 
the Theory of the Rainbow. And having diſ- 

.  -coverd.the Laws of Refraction, he clearly de- 
monſtrated, that the Primary Iris was nothing 
„ ee. the: Sur's Image reflexed from the 
= Concave Surface of innumerable Spherical 

Drops of Rain; and that with this Conflition, 

: that thoſe Rays that were 3 allel at their 
Incidence, were not loſt or diſſipated by the 
1 > iN and * 7 wo Reſpation (one at the 
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Ihings, 
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fraQi 


ES 


are by a Glaſs Prifme. That the 'Seck 


to the Eye) emerge out of the Drops of Wa- 
ter. 4 


depends 


each tranſparent Solid or Liquid. 


And ſuppoſing the Proportion of the Sites 7 
of the Angles of Incidence to the Sines of the 
refracted Angles; to be in Water, as 2505 to 
185, he determir'd the Semi-Diameter of each 
Fu, agreeably to e e Dix, that ok 
30%. and that of the 


10. why Y 55 which he did not ſo 
much confirm the Theory it ſelf, which was. 


the Primary Iris, 4 
Secundary, 


demoaſtrated from other Principles, as the 


1 of the fore · mention d aſſumed Proportion, 
(vi. that of the Refraction.) But for theſe 
the Reader may conſult the 8th Chap- 3 


ter of Carters | Meteors, whither I refer him. 


But now Cartes (who uſed an indirect and 
tentative Method in determining theſe An ples) 
did not ſeem clearly to apprehend the Eaſineſs i 

of the Problem he had propoſed to himſelf. + 
And becauſe none (that | know of) ſince him, 
has handled the fame Argument more fully ; 


refs) har - 
that alto x ee on the Ee That the 
Kays, were ding 4 with Colours by thoſe Re- 
ons, after the fame manner as we ſee they 
Po 
is produced, after the fame manner by the 
Rays that fall more obliquely, only here are 
Two Reflexions, before tie Sun's Rays (which 
when refracted a Second time Proceed Parallel 


that the Maguitude of each sse 
upon the Degrees of the Nefraction, 
which is different according to the Nature of. Dd 


and alſo fince ſome have miſunderſtood what ES 


Cartes did, committing very great Paralogiſms, 
in Sy Books GO a NR e 
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dem ite Propertjonofi thr Reftia 
fſance fram the Por oppoſite” n che S Or 
te refractixe Romer of the Liquid. 


tte Rainbow; I s Willing to ſupply — | 
thought was wanting in this DoGrine, - ond. . 
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form'd by thoſe! Rays only, where the Exceſs 
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dence, is in like manner the Greamſt. And ſb 
Ve may go on to a 3d, 4th; ar any other ſri-t, 
Which are form, where the Rays emerge af- 
ter 3, 4 or more Reflexions. But theſe can 
never be ſeen in the Heavens, becauſe: of the 
Sun's Light which is ſtill more and more debi- 


| E Uirated by each Reflexion and Refraction: 
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D, fo that. CA, may be to CD, in the Ratio. 


of ne Refraction in Water, which is as 250 


t 189, or more accurately, as 329 to 396. 


5 let © CA, be divided ſo in E, that CE may 
be to AE, as. Unity to the Number of Reflexi-- 
ons, e the Sun (fit to produce the tris: 


opoſe ſed) under does: And upon the ee 
E ieſcribine* the Semi-Circle ABE, on; 


the Center C Sith the Radius CO deſcribe the, 
Arch BDO, meeting, the Semi-Circle, AbE-in | 
the Point B. Laſtly, Drawing the Right Lines 


| ; B, AB, let E 5 let. fall perpendicular upon 


e Ae OT K the. i pro- 
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Therefore CAE is the Reftacted Angle, cor- 
reſponding to the Angle of Tncidedce CBE; 
55 aud their Momenta 58 in the CREE propos 4, 
. -_ Wherefore theyare the An ght. E D. 
And now, multiplying the Refracted An- 
le by the Number 57 the Reflexions encreas d 
y Unity, ant Ran the Produt ave hah ene 
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y _ B,6, 65 555 , Arch a 91 
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dence that are required; v. ABC} ren 
ther its e ade 507 8 0 
Primary ri, Ab, fort center, 
bor a Thixd. . AvC, for a Furth, 
one has a mind, to find theſe. Angles: by an 
accurate Calculation, twill follow from the 
fame Principle, chat putting the Radius zi, 
aud the Ratio of the Refraction as r 
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f the Sun, ſhine with a Purple Folens, | but tho . : 
that are'nearer, with an inten, Red. 5 
This may always be ſeen in the. tine: 5 


Iris, which, vaniſhes i in the part oppo lite. t 
Sun, if the, Sine of ee be to the 


Sine of 125 Keflacted Angle, as CA to H, 

Br 88 0 Put if that Ratio be reater, = 
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Philoſophical 7 ranſattions). from which Speci- „ 

men he will be able to 7985 how nobly this 
| a Eg of. Light. will be managed by him: 
| g gpl ig ſufficlent, cht all kinds 
5 Laght, are ſomething more refracted _ 
wan Red, 5 1 which difference ariſes tle 
Latitude of the Fides, which is hardly to be 

; determined. by Obſervation, becauſe. of the _ 
uncertain Limits of the Colours. Buy by. a 
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But in | the Ratio's 8 between theſe (ach as we 
ba ve in afl Fluids known to us, except the 
Air) by how much the greater is the Ratio, 


dy ſo much is the 7745 more diſtant from the 


Foint oppoſite to the Sun, or rather from the 


Sun it ſelf, reckoning the Arch beyond . 


Semicircle. And "conſequently the Colours 
wih ſeem to be in a different order from the 
Primary Iris, in theſe returnings, unleſs the 
diſtance of the rides from the Sun, be taken 
in this Sence; which i is alſo ee where to be 
oblerved i in the Teſt. 117 

The Third Iris is confuſel in the Patt op- 
"= ite to the Sun, the Ratio of the Refraction 

eing as 1 to 91855 from thence it re- 
turns back to the Sun i in the Ratio of 1 to 
568250 whence again, the order of the 
Colours being g reſtored, in the Ratio of 4 4 to 1, 
or CA to C e, it terminates i in the part oppo- 
- ſite to the Sun. The Fourth Iris beginning 
from the Sun, in a Ratio of Equality, paſſes 


on to the 'oppoſit ite Point, in the Ratio of 1 to 


294895 and thence returns back to the Sun, 


| If the Proportion be.as'5 to 4; hence again, 
it diſperſes to the Point 'oppoſit 

in the Ratio of 1 to 5633) =, within which 

_ compaſs. are included the Refractions of all 


ite to the Sun 


Fluids that are known. Laſtly, The Ratio 
being as 5 to 7; or CA to Ch, it' vaniſhes in 


The very Sun it ſelf; the Colours being every 
where inverted to the light in its return to 


the Sun, as they wer e\erecE in its. egreſs. from - 


it. . Hence, in watery. Clouds, the Firſt and 
Fourth Iris ſhew deep red Colours turned to- 
wards the Sun; but the Secand and Third give 
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vious either to our Sences or our Reaſonings. 


Fior pure” Water amongſt all Fluids, ; does 
leaſt of all Refract the Rays of Light. When 
ꝛtis Tincturd with Salis diſſolved in it, accor- 
ding to its weight and the quantity 'of Salt, 


it increaſes the Refractions. And Corroſtve 


Spirits (which are much heavier than Water) 
do aAlſo much more Refract the Rays of | 


Light: Nor is it any wonder, ſince being 


denſer Bodies, they may eaſily be conceivec 8 
Jo much the more to obſtruct the paſſage of 
the Rays. But why there ſhould be ſo [Sree 


à Refraction in Burning Spirits and Oils, efpe- 


_ cially in Spirit of Turpentine, or of Wine, ſince 


they are Fluids extreamly Light in compariſon 


of Water, and conſiſt very much of ſubtle 
Etherial Particles, does not ſo eaſi ly appear ; . 
- but ſeems to require (in order to'the Expli- 
cation of it) a more thorough knowled ge of ; 


the Nature and Texture of Light. 
But from the diſtance (of the iris from the 
Sun) given, to find the Ratio of the Refra- 
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5 Qive Power of Fluids ariſes, is a Problem f 
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will be obtained with a little Calculation It 
ia Cubical Equation, explicable by one only 
© Root, by which, from the Primwry Iris given, the | 
Ratio is computed, viz. Thy Ti Arrt zo, 
where I is che Tangent of the Angle of Inci- 
dence requiſite, t the Tangent of 2 the diſtance 
of the Iris om the Point oppoſite to the 275 5 
to the Radius'r=1. Whende (according ta 
Cardanus Rules) ariſes this Theorem, vis. 
From the Cube of t ſubſtraſt the e : 
into the Exceſs of the Segant of the ſame Arch 
above the Radius; the difference ſhall be the- leſſer. | 
Cube. The Sum of the fame, adding At rr ws 
be the greater. Cube. The Sum of the fides of of bot 5 
Cubes, and of t, will be equal 55 the. Tangent of 
the Avele of Incidence, and the. half of th % will 
be the Tangent ef the Refrafted Angle. From 
W hence. the Ratio ſought is ma 6c 

For an Example of this. In a drop of Oil if - 
T urgent ine, the diſtance of the Primary Iris, 


5 from the Point op ppoſite to the Sun, is ob- 


ſerved to be 25 40. Tis N We) 5 gd # 
t Ratio, of! the Refradtion- , EO 001 


3 EN ne « ; il be 5 #7 ＋ 4 Fu 


ER a : 12® S 0. = hi [a t 

FEI e 5 Sn 
335 ttt 5 Ol 1822) 
8 Cari "Fx 25. = 85 ee 


* 


5 > 1 ah * wry 23 * KI *% C7 * 1 * 
N 2 5 „ De . j hs = Be F238 


T ie eDilſerence is thee cube 8 1 


i ng 7 
The Sum. 0 , 92349482 „ 1 EL * WER: 
11 > 42 


2 - 


; : . 0 ? 
rr AY HT FG EE EAT ws r ... 5 _ . 1 1 


- On * _— a 
EIS 5 * * Fa Nets 9 
Size * a E ; p <3 8 
* 2 N TY MM a 8 2 * 8 
” . 5 <4 


* 4 4 2 8 
f PD . SAS a _” . ; 
d d bf ; 4 « N 75 1 ; 2 4 
* : F a ; 
* RN. * F % . 1 : 2 0 1 5 1 7 4 * 5 N 
? Sug . K 8 n — 5 P 
* 6 OD * * 5 A : 1 
e £ , 35 I 1 7 I, Eq 8 . : 7 3 * FD L 8 % 2 4 x 8 . % 
8 „„ 5 Le 4, . 23% & ct 7 1 * 
5 11 my 2 3 8 5 5 ; . 1 EY 4 -— . 2 


Te Teng A670 1 32% 423883322 
e Refr. 5 2% 144 125.0, 629916 


5 3 2 5 > it 3H — 51 1 — * AG Ds 2017 * 


— * 3 * : 

=] Inc. 5 . he * * 1 8. if 3 2 a, 
of 88 Ft” * r # _—_ 
12 0 


a 5 4% + Fs * 


© .% . 
2 E x 
78 £5 8 13 
MAS 1 5 2 1 i ws 
2B c k N "$44 BO REN 
* ty 8 5 
N 1 
** : A 2 1 
$ 


near to 25 hh Pxperience ſhews te be 


© in On aud moſt pellacid Solids, The Diaz 


mond indeed, exceeds 2 alt tranſparent Bodies, ; 


got only in reſpect of its hardneſs and yalue, 


| bur allo its ;Refra@tive Power, che Proporr 
tion here being as 3 2, nearly, or mere ac- 


curately as 100: 41, But f "this, perhap: 
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DEFINITION S. 


R CLEs deſcrib'd upon the Surface of 
the Sphere, are either great or ſmall, 
1. Great Circles are thoſe which divide the 
Surface of the Sphere into equal Parts; or 
1 the Globe be cut by a Plain, 


2. Small Circles are thoſe which cut the Sur- 


face of the Sphere unequally; or thro' which, 


if the Globe be cut by a Plain, it will be divi- 


ded into unequal Parts. 
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Z. The Pole of any Circle, whether Great 
or Small, is that Point upon the Surface. of the 
Sphere, which is 8 way 5 diſtant aA 
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the Snperficies of the Globe has 2 real Poles. 


"And ſince every, ſmall Circle is equi-diſtant 
from ſome one great Circle, it follows, 
2. That the Poles of every ſmall Circle are 
the ſame with the Poles of thoſe great Circles, 
to which they are parallel. 

3. Wherefore. all ſmall Circles parallel to 


each other, have the ſame common Pale. 


General Definition, 


- Conceive the Eye placed ſomewhere. in a the : 
28. of the Globe, and at the ſame time 
a Plain to cut the Globe, and to ſtand at right 


Angles to the Line connecting the Centers of 


the Globe and Eye. If infinite right Lines be 
imagin'd to flow from the Eye, to every Point 
in the Circumference of every Cirtle defcrib'd 


on its Surface, they will trace out upon the 
Cutting Plain what is called a ee 


Projection « of the Sphere. 
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Definitions, it follows. 


Cool; 1. That the Eye is placed in one of the 
Poles of that great Circle through which the 
Pon MY and n 1 the Projection is 
E 2 te 


5 v eas the Plain of Projet ion; and the Polk 


— . ger Se — 
W 8 Tv "xd N bY 


AST — > which, for nie WY hs 
oppoſite to the Eye, the remarer "Pole. © 
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the Center of the Plain of Projection. 
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become right Lines, interſecting each other in 
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be f found in the Circumference of the Plaln of 
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any other Circle whatfoever, form a Conical 
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